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Description 

FIELD OF THE INVENTION 

[0001] The present Invention relates generally to a 5 
method of and apparatus for starting a welding arc, and 
more specifically to a method of and apparatus for start- 
ing a welding arc by applying an arc starting signal to 
Ionize the protective gas before enabling output power. 

BACKGROUND OF THE INVENTION 

[0002] Many methods of welding are known in the art, 

each with its own advantages and disadvantages. Com- 
mon welding processes include gas welding, oxyacety- 
lene brazing and soldering, shielded metal arc welding 
(SMAW) or "STICK" welding, metal inert gas (MIG) or 
"wire feed" welding, gas tungsten arc welding (GTAW) 
or'TIG" welding, and plasma cutting. TIG welding is per- 
haps the cleanest, most precise of all hand-held welding 
operations. Although the method and apparatus of the 
present invention is preferably directed to a TIG welding 
operation, one skilled in the art will appreciate that the 
present invention may have applications for many other 
welding processes. 

[0003] A TIG welding process will now be described 
with reference to FIG. 1 . In TIG welding, a concentrated 
high-temperature arc is drawn between a non-consum- 
able tungsten electrode 10 and a workpiece 14, work- 
piece 14 being connected to the output of a welding 
power source (not shown) via a work clamp 24. Elec- 
trode 10 rests in a torch 16, the torch including a pro- 
tective gas source 1 8, such as a cup, to direct a protec- 
tive gas 20, such as argon, helium, a mixture thereof, or 
other inert or non-inert gasses, to a welding site 22 on 
workpiece 14. Torch 1 6 receives a flow of protective gas 
20 from a gas tank (not shown). The welder strikes an 
arc by touching or scraping electrode 10 against work- 
piece 14 to close a circuit between electrode 10 and 
wori< clamp 24. As electrode 1 0 is drawn away from 
wori<piece 14, an arc 12 is Initiated. The welder then 
feeds a bare welding rod 26 to welding site 22, thereby 
creating a molten puddle 28. Molten puddle 28 hardens 
to leave a weld bead 30 joining two pieces of metal. 
[0004] Numerous problems persist with this physical 
method of striking an arc because the tip of the tungsten 
electrode usually breaks off due to touching or scraping 
the electrode against the workpiece. Often, the tip falls 
Into the molten puddle and contaminates the weld. Also, 
the welder must then resharpen or replace the elec- 
trode. Not only does this process inconvenience the 
welder, but it also wastes time and resources, which ul- 
timately imparts a higher cost to each weld. 
[0005] One known solution is to use a copper plate to 
strike the arc. The plate is placed on the workpiece 
alongside the weld and used to strike the arc. after which 
the arc is moved to the proper welding location to begin 
welding. Though the copper plate tends to reduce the 
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frequency with which the electrode will break, breakage 
still occurs because the electrode is struck against a 
metal. Also, the manipulation of a copper plate near the 
weld site can become cumbersome for the welder, add- 
ing to welder fatigue and reducing productivity. 
[0006] To address these problems, arc starter circuits, 
such as circuits which produce high frequency pulses, 
have been designed to electronrcally initiate the welding 
arc. In such known arc starter circuits, as disclosed, for 
instance, in GB-A-21 15993 and GB-A-2250704, a pre- 
flow of protective gas is allowed, followed by the simul- 
taneous initiation of an arc starting signal along with en- 
ablement of output cun^ent flow. It has been found, how- 
ever, that this method of arc Inltation does not reliably 
start the arc. 

[0007] Accordingly, what is needed Is an improved 
method and apparatus for initiating a welding arc to 
overcome the problems and limitations of the prior art. 

SUMMARY OF THE INVENTION 

[0008] These and other needs are accomplished by 
the device and method of claims 1 , 21 and 1 3. 
[0009] According to one feature of the invention, the 
controller enables the power circuit 1 00 milliseconds af- 
ter the arc starter circuit applies the arc starting signal. 
[0010] In one aspect of the invention, the arc starting 
signal is a high frequency, high voltage signal. 
[0011] In another aspect of the invention, the power 
circuit is a phase-controlled power circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present invention^will become more fully 
understood from the following detailed description, tak- 
en in conjunction with the accompanying drawings, in 
which like reference numerals denote like elements and: 

FIG. 1 illustrates the components used to perfomf) 
a TIG welding operation as is known In the art; 
FIG. 2 is a block diagram of a welding device ac- 
cording to a prefen'ed embodiment of the present 
Invention, the welding devbe having the capability 
to start an arc for perfonnance of a welding process, 
such as the TIG welding process shown in FIG. 1 ; 
FIG. 2A is a schematic of the arc starter circuit of 
FIG. 2, according to a pretended embodiment of the 
present Invention: and 

FIG. 3 is a flowchart showing the steps of the meth- 
od that the welding device of FIG. 2 follows to start 
a welding arc in accordance with a preferred em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0013] Refening to FIG. 2, there is shown a block di- 
agram of a welding devk:e 40 according to a prefen^ed 
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embodiment of the present invention. Welding device 
40 includes a power source 42, and may include other 
welding equipment not shown such as torch 16, a gas 
tank, a stand and other welding components well-known 
in the art. Welding device 40 is preferably a TIG/STICK 5 
welding device, allowing the welder to use device 40 for 
either TIG or STICK welding by selecting the appropri- 
ate operation via user interface 44 and attaching the 
necessary welding equipment, e.g. a torch and gas tank 
for TIG welding, or a stinger for STICK welding. 
[0014] Power source 42 includes a power circuit 46. 
Power circuit 46 receives input power from a power input 
48 and converts it to both AC and DC welding power 
available at AC and DC power outputs 50, 78 and 52, 
76, respectively. Power circuit 46 is preferably a phase- 
controlled power source utilizing silicon controlled rec- 
tifiers (SCRs) to convert power received at power input 
48 to usable welding power, as Is well-known in the art. 
Alternatively, one skilled in the art could apply the prin- 
ciples of the present invention to other well-known pow- 
er converter and inverter topologies. 
[001 5] A controller 56 is operatively coupled to power 
circuit 46. Controller 56 includes a microprocessor, for 
instance an Intel 80C196KC-20 which performs many 
control functions in welding device 40. Alternatively, 
controller 56 could include discrete component control 
circuitry to perfomn these control functions. Controller 
56 controls the output power from power circuit 46 by 
generating control signals at path 57 to control the 
switching components (e.g., SCRs, IGBTs, etc.) in pow- 
er circuit 46. 

[0016] Controller56 receives user-selected operating 
parameters from user interface 44. in this preferred em- 
bodiment, user interface 44 includes a plurality of selec- 
tors (not shown) operable by the user to select a welding 
process (STICK/TIG), a current control (PANEL/RE- 
MOTE), an output control (ON/REMOTE), a start mode 
(OFF/LIFT/HFSTART/HFCONT), a pulser function and 
parameters related thereto, a positive/negative balance 
control for AC TIG welding, a DIG control for STICK 
welding, an amperage level, a spot welding operation, 
and a sequence selection such as start current, final 
(crater) current, or both. Controller 56 also transmits to 
user interface 44 information about the welding opera- 
tion that Is valuable to the welder, including arc voltage, 
arc amperage, and preferred selector settings. Control- 
ler 56 Is further coupled to a pulser circuit 62 for per- 
forming a puiser function as is well-known in the art. A 
memory 58 Is coupled to controller 56 for storing data 
including the settings of the selectors on user interface 
44 forf uture recall after power-down orbetween welding 
cycles. 

[0017] Referring still to FIG. 2, controller 56 receives 
current feedback signals indicative of the DC output cur- 
rent level from DC power output 52, 76 via a cun-ent 
feedback path 64. Controller 56 also receives voltage 
feedback signals Indicative of the voltage at a power out- 
put 68 via voltage feedback path 66. Power output 68 



includes an electrode temninal 74 adapted to receive a 
torch electrode and a work clamp temninal 72 adapted 
to receive a work clamp or other workpiece reference 
element. A power selector 70 provides user-selectable 
control of the type of output power provided at power 
output 68 (e.g., AC, DC electrode negative, or DC elec- 
trode positive). 

[0018] Welding device 40 further includes a back- 
ground circuit 54 which, during DC welding processes, 
is enabled by controller 56 via a control input 55. Back- 
ground circuit 54 receives input power from power circuit 
46 along path 47 and generates a low power output sig- 
nal which maintains the welding arc during low amper- 
age welding conditions. I.e., at output current levels of 
approximately 5 amperes or less. 
[0019] Welding device 40 further includes an arc start- 
er circuit 80. Arc starter circuit 80 Is controlled by con- 
troller 56 via a control path 82 and receives power from 
power circuit 46 along path 49. Arc starter circuit 80 re- 
sponds to controller 56 by either enabling or disabling 
the application of an arc starting signal via path 81 at 
power output 68. Circuit 80 may be any arc starter circuit 
known in the art, such as a capacitive discharge circuit, 
a pilot arc circuit, or an impulse arc circuit, but preferably 
is a high frequency start circuit such as the circuit illus- 
trated in FIG. 2A, 

[0020] Refening now to FIG. 2A, FIG. 2A Is a sche- 
matic of arc starter circuit 80 according to a prefen^ed 
embodiment of the present invention. Circuit 80 is a high 
frequency start circuit that receives input power from 
power circuit 46, such as via a secondary winding 1 40 
off the power circuit's main power transfomrier 1 41 . Cir- 
cuit 80 includes a capacitor 142, which temninates wind- 
ing 140, and relay switches 144, 146 to enable or disable 
application of the arc starting signal at power output 68. 
Application of the arc starting signal is governed by a 
control signal received via path 82 from controller 56, 
which activates relay coll 1 47 to drive switches 1 44, 1 46. 
Circuit 80 further includes a snubber 148 or similar fil- 
tering device for removing voltage spikes due to the 
switching of switches 1 44, 1 46. A network of capacitors 
1 50, 1 52 and resistor 1 54 drives a high frequency step- 
up transfonner 1 56 to charge a capacitor 1 58. Capacitor 
158 discharges into a high frequency coupling coil 162 
through spark gap 1 60, coil 1 62 supplying high frequen- 
cy to the power output 68, preferably at electrode termi- 
nal 74. 

[0021] The arc starting signal preferably has a peak- 
to-peak voltage Vp.p adjustable by spark gap 160. The 
arc starting signal has an oscillation frequency and a 
repetition rate, the repetition rate being adjustable by an 
optional user-operable or controller-adjustable intensity 
controller 164 (e.g., a potentiometer). The oscillation 
frequency of the arc starting signal is preferably about 
1.5 megahertz (MHz), and could altematively be be- 
tween about 1 MHz and 2 MHz. The repetition rate of 
the arc starting signal Is preferably on the order of about 
700 Hz orbetween about 1 HZ and 1 kHz and may even 
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vary randomly within that range. The voltage of arc start- 
ing signal is preferably 15,000 Vp.p, but could atterna- 
lively be between 2,000 Vp.p and about 25,000 Vp.p. 
[0022] Controller 56 also receives remote control in- 
puts from an input device 84 through a remote control 
circuit 86 via a path 85. Input device 84 is user-operable 
and can be used to control welding power output. The 
flow of protective gas is also controlled by controller 56. 
In this embodiment, a control signal is sent from control- 
ler 56 via a path 88 through a flow control circuit 92 to 
a flow control meter 90. Flow control meter 90 is coupled 
to a gas tank (not shown) for regulating the flow of pro- 
tective gas from the gas tank to the welding site (see 
FIG. 1). Alternatively, flow control meter 90 could be in- 
ternal to power source 42 with a gas flow channel (not 
shown) extending from the gas tank, through power 
source 42, through flow control meter 90, then out to 
torch 15 for provision to welding site 22 through gas 
source 18. 

[0023] Power source 42 may have more or fewer 
functions than those illustrated in FIG. 2 without depart- 
ing from the scope of the present invention (e.g. power 
source 42 may not include pulser circuit 6l2). Addition- 
ally, embodiments of the functions shown may be wide 
and varied. For example, input device 84 could be a fin- 
ger trigger, a foot pedal, or some other type of input de- 
vice. 

[0024] Referring now to FIG. 3, FIG. 3 is a flowchart 

showing the steps in an arc starting method according 
to a preferred embodiment of the present invention. The 
arc starting steps are preferably controlled by controller 
56, according to program code stored within controller 
56, in conjunction with the various circuitry described 
above with reference to FIGS. 2 and 2A. The arc starting 
method of FIG. 3 preferably starts either an AC TIG or 
DC TIG process. Further, the arc starter circuit 80 may 
be operated in either a START mode, in which the arc 
starting signal is applied only to initiate the arc at the 
start of the welding process, or a continuous (CONT) 
mode, in which the arc starting signal is applied period- 
ically throughout an AC welding process to maintain the 
welding arc when the AC output waveform transitions 
through zero. However, the arc starting method, and 
derivations thereof, will find applications in other welding 
processes and start modes. 

[0025] In the method illustrated in FIG. 3, the welder 
begins the welding process by setting the welding de- 
vice to either AC TIG or DC TIG and the start mode to 
either START or CONT using selectors on user interface 
44. Other welding parameters such as amperage level 
and pulser function may be selected at this time via user 
interface 44. When output control is turned ON by re- 
mote Input device 84, start mode 100 begins. At a step 
1 02, controller 56 enables flow control meter 90 through 
flow control circuit 92 to begin supplying protective gas 
to the welding site. The gas may flow for a pref low period 
set by a user-operable selector on user interface 44 
which ranges, for example, from zero to 10 seconds. 



When the preflow period has expired, controller 56 en- 
ables arcstarter circuit 80 via control input 82 (step 1 04). 
At a step 1 06, circuit 80 generates an arc starting signal 
which it provides to power output 68 for a predetermined 

5 period of time during which the arc starting signal ionizes 
the flow of protective gas particles. Preferably, no arc 
suitable for welding is drawn at this step. The predeter- 
mined period of time is preferably about 1 00 millisec- 
onds. The predetermined period of time may be as short 

10 as the time it takes the arc starting signal to cross the 
gap between electrode 1 0 and workpiece 14. The pre- 
detemnlned time may be as long as 1 second, though 
beyond 1 second the welder may get impatient waiting 
for the next step in start mode 1 00. 

15 [0026] At a step 1 08. controller 56 enables power cir- 
cuit 46 via a control signal applied to control input 57 
such that either AC or DC power (as selected by the 
user) may be provided to power output 68. At a step 110, 
if DC TIG has been selected, controller 56 also enables 

20 background circuit 54 via input 55 at a step 112. Back- 
ground circuit 54 may be enabled either simultaneously 
with enablement of power circuit 46 or some time period 
(e.g., several seconds) thereafter, but preferably back- 
ground circuit 54 is enabled about 20 millisecond there- 

25 after. At a step 114, controller 56 determines whether 
an arc has been drawn by monitoring the voltage feed- 
back signals via voltage feedback path 66. For example. 
If the voltage feedback signals indicate that the output 
voltage has dropped below a certain level (e.g., less 

30 than 50 Volts), then an arc is deemed present. 

[0027] At a step 116, If an arc is detected, controller 
56 sends a control signal to power circuit 46 via control 
input 57 to cause power circuit 46 to begin regulating 
the output cun'ent. During a DC TIG welding process, 

35 once an arc is detected at step 114, controller 56 causes 
power circuit 46 to provide DC power at the greater of 
40 amperes or the user-selected amperage via user in- 
terface 44. This ensures that a predetermined minimum 
current is provided to prevent the arc from extinguishing, 

40 the predetermined minimum preferably being 40 am- 
peres, though other amperages may suffice as well. If a 
valid arc is maintained for approximately 40 millisec- 
onds at the predetemnined minimum current, controller 
56 sends a second control signal to cause power circuit 

45 46 to raise the DC power from the predetemnined mini- 
mum current to the user-selected amperage or to some 
other predetemnined level after which the method con- 
tinues at a step 118. Preferably, controller 56 causes 
power circuit 46 to jump the DC power up to the user- 

50 selected amperage, though controller 56 may also 
cause the power circuit 46 to ramp up the DC power 
overtime. During an AC TIG welding process, once an 
arc is detected at step 114. controller 56 causes power 
circuit 46 to provide AC power with a balance of prefer- 

55 ably 55% electrode positive (EP) to 45% electrode neg- 
ative (EN) . A more EP balance is more conducive to 
initiating and maintaining a welding arc then is a more 
EN balance. This first predetemnined balance favoring 
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EP is maintained for approximately 40 milliseconds, af- 
ter which controller 56 sends a second control signal to 
cause power circuit 46 to ramp the predetennined bal- 
ance to the user-selected balance, or to some other pre- 
determined level, after which the method continues at a 
step 118. 

[0028] Although the arc regulation of step 116 has 
been described in a preferred embodiment above, this 
embodiment is merely exemplary. Many other types of 
arc regulation are known in the art and are considered 
a part of the present invention. 
[0029] At step 11 8, If the START mode has been se- 
lected, controller 56 will proceed to a step 120. At step 
120, the arc is monitored for a period of time, preferably 
about 0.75 seconds, to ensure the arc will remain stable, 
after which controller 56 disables arc starter circuit 80. 
Circuit 80 then remains disabled for the remainder of the 
welding process. If, at step 118, the START mode has 
not been selected (i.e., the CONT mode has been se- 
lected), arc starter circuit 80 will remain enabled such 
that the arc starting signal is applied continuously 
throughout the welding cycle to maintain the arc. Finally, 
if the pulser option has been selected as detennined at 
a step 1 22, controller 56 enables pulser circuit 62 to con- 
trol power circuit 46 for a pulsed welding power at a step 
124. 

[0030] Although the foregoing description has been 
provided for the presently prefen^ed embodiment of the 
invention, the invention is not intended to be limited to 
any particular arangement, but is defined by the ap- 
pended claims. For example, a method for initiating and 
maintaining a welding arc need not include all of the 
steps of start mode 100, nor need the method include 
all the same time periods and amperage values as In 
the presently prefen-ed embodiment. Reasonable rang- 
es as would be known to those skilled in the art should 
be presumed to be part of the present invention. Like- 
wise, although STICK and TIG processes are used in 
this preferred embodiment, the present invention has 
applications in numerous other welding devices. These 
and other alternative configurations of the invention that 
may occur to those skilled in the art are intended to form 
a part of the Invention to the extent such alternatives fall 
within the scope of the appended claims. 



Claims 

1 . A welding device, comprising : 

a power circuit (46) to provide a welding power 
on a welding output (68) such that an arc may 
be drawn between an electrode (74) and a 
workpiece (72) defining a welding site therebe- 
tween, the power circuit having a control input 
(57); 

a protective gas source to provide a protective 
gas at the welding site ; 



an arc starter circuit (80) to apply an arc starting 
signal at the welding output (68), wherein the 
arc starting signal Ionizes the protective gas ; 
characterized In that 

s a controller (56) coupled to the control input 

(57) is provided for applying a control signal to 
the control input to enable the power circuit (46) 
to provide the welding power a first predeter- 
mined period of time after the arc starter circuit 

10 (80) applies the arc starting signal, whereby the 

arc may be drawn between the electrode and 
the workpiece. 

2. The welding device as recited in claim 1 , wherein 
15 the power circuit (46) Is a phase-controlled power 

circuit. 

3. The welding devtee as recited in claim 1 , wherein 
the arc starter circuit (80) has a second control input 

20 (82), the controller (56) is coupled to the second 
control Input (82), and the controller (56) applies a 
second control signal to the second control input 
(82) to enable the arc starter circuit (80) to apply the 
arc starting signal at the welding output (68). 

25 

4. The welding device as recited in claim 1 , wherein 
the arc starting signal Is a high frequency, high volt- 
age signal. 

30 5. The welding device as recited in claim 1 , wherein 
the first predetennined period of time is approxi- 
mately 100 milliseconds. 

6. The welding device as recited in claim 1 , wherein 
35 the first predetennined period of time is between ap- 
proximately 1 millisecond and 1000 milliseconds. 

7. The welding devk:e as recited in claim 1 , wherein 
the protective gas is an inert gas. 

40 

8. The welding device as recited in claim 1 , wherein 
the controller (56) disables the arc starter circuit 
(80) a second predetennined time after the arc is 
drawn. 

45 

9. The welding device as recited in claim 1 , wherein 
the control signal causes the power circuit (46) to 
provide the welding power at a predete mined min- 
imum level. 

50 

10. The welding device as recited in claim 9, wherein 
the controller (56) provides a second control signal 
to the power circuit (46) to cause the welding power 
to raise to a second predetermined level. 

55 

11. The welding device as recited in claim 1, wherein 
the control signal causes the power circuit (46) to 
provide an AC welding power having a predeter- 
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mined balance wherein the electrode is positive for 
a greater period of tinne than the electrode Is nega- 
tive. 

12. The welding device as recited in claim 11 , wherein 5 
the controller (56) provides a second control signal 

to the power circuit (46) to cause the welding power 
to ramp to a second predetermined balance. 

1 3. A method of initiating a welding arc at a welding site io 
using a welding device having a power circuit to pro- 
vide welding power at a power output, comprising: 

providing (102) a flow of protective gas at the 
welding site; '5 

generating (104) an arc starting signal at the 
power output of the welding device to ionize 
(1 06) the flow of protective gas ; 

20 

characterized In that Is further comprises 

enabling (108) the power circuit to provide an 
output current at the power output of the weld- 
ing device a predetermined period of time after 25 
generating (104) the arc starting signal, where- 
by the welding arc is initiated at the welding site. 

14. The method as recited in claim 1 3, wherein the pow- 
er circuit is a phase-controlled power circuit. 30 

15. The method as recited in claim 13, wherein the pre- 
detemiined period of time Is approximately 100 mil- 
liseconds. 

35 

16. The method as recited in claim 13, wherein the pre- 
detemnined period of time is between approximately 
1 millisecond and 1 00 milliseconds. 

1 7. The method as recited in claim 13, wherein the pro- 40 
tective gas is an inert gas. 

18. The method as recited in claim 13, wherein the flow 
of protective gas is provided a second predeter- 
mined time before the arc starting signal is applied. ^ 

1 9. The method as recited in claim 1 6, wherein the sec- 
ond predetermined time is set by a user-operable 
selector. 

50 

20. The method as recited in claim 13, further compris- 
ing disabling (120) the arc starting signal after the 
welding arc is initiated. 

21. A welding device having a power output to provide 55 
output power for performing a welding process at a 
welding site, comprising: 



means for providing a flow of protective gas at 
the welding site ; 

means (80) for applying an arc starting signal 
at the power output, whereby the protective gas 

is ionised ; 

characterized In that is further comprises 

means for generating an output current at the 
poweroutput a predetemiined period of time af- 
ter applying the arc starting signal, whereby an 
arc may be initiated at the welding site. 

22. The welding device as recited in claim 21 , wherein 
the arc starting signal is a high frequency signal. 

23. The welding device as recited in claim 21 , wherein 
the predetemnined period of time is approximately 
100 milliseconds. 

24. The welding device as recited in claim 21 , wherein 
the predetermined period of time is between ap- 
proximately 1 millisecond and 1000 milliseconds. 



PatentansprQche 

1 . SchwelBvorrichtung mit: 

einem Stromkreis (46) zum Bereitstellen eines 
SchweiBstroms an einem SchwelBausgang 
(68), so daB ein Lichtbogen zwischen einer 
Elektrode (74) und einem Wertcstucic (72) ge- 
zogen werden kann und eine SchweiBstelle da- 
zwischen bildet, wobei der Stromkreis einen 
Steuereingang (57) aufweist; 
einer Schutzgasqueile zum Bereitstellen eines 
Schutzgases an der SchweiBstelle; 
einem Lichtbogenzundkreis (80) zum Absetzen 
eines Lichtbogenzundsignals an den 
SchweiBausgang (68), wobei das Lichtbogen- 
zundsignal das Schutzgas ionisiert; dadurch 
gekennzeichnet, daS 

ein mit dem Steuereingang (57) gekoppelter 
Regler (56) zum Absetzen eines Steuensignals 
an den Steuereingang vorgesehen ist, urn den 
Stromkreis (46) freizuschatten, damit er den 
SchweiBstrom nach einem ersten vori^estimm- 
ten Zeitraum nach dem Absetzen des Lichtbo- 
genzundsignals durch den Lichtbogenzund- 
kreis (80) bereitstellen kann, wodurch der Licht- 
bogen Zwischen der Elektrode und dem Weri(- 
stuck gezogen werden kann. 

2. SchwelBvorrichtung nach Anspruch 1, wobei der 
Stromkreis (46) ein phasengesteuerter Stromkreis 
Ist. 
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3. SchweiBvomchtung nach Anspruch 1, wobei der 
Lichtbogenzundkreis (80) einen zweiten Steuerein- 
gang (82) aufweist, der Regler (56) mit dem zweiten 
Steuereingang (82) gekoppelt 1st und der Regier 
(56) ein zweites Steuersignal an den zweiten Steu> 
ereingang (82) absetzt, urn den Lichtbogenzund- 
kreis (80) freizuschalten, damit er das Lichtbogen- 
zundsignal an den SchweiBausgang (68) absetzen 
kann. 

4. SchweiBvorrichtung nach Anspruch 1 , wobei das 
Lichtbogenzundsignal ein Signal von hoher Fre- 
quenz und hoher Spannung 1st. 

5. SchweiBvorrichtung nach Anspruch 1 , wobei der er- 
ste vorbestimmte Zeitraum annahemd 100 Millise* 
kunden betragt. 

6. SchweiBvorrichtung nach Anspruch 1 , wobei der er- 
ste vorbestlmnnte Zeitraum zwischen annahemd 1 
Millisekunde und 1000 Milllsekunden liegt. 

7. SchweiBvorrtohtung nach Anspruch 1, wobei das 
Schutzgas ein Inertgas ist. 

8. SchweiBvorrichtung nach Anspruch 1 , wobei der 
Regler (56) nach einem zweiten vorbestlmmten 
Zeitraum nach dem Ziehen des LIchtbogens den 
Lichtbogenzundkreis (80) sperrt. 

9. SchweiBvorrichtung nach Anspruch 1, wobei das 
Steuersignal bewlrkt, daB der Stromkreis (46) den 
SchwelBstrom auf dem vorbestlmmten minlmalen 
Pegel bereitstellt. 

10. SchweiBvorrichtung nach Anspruch 9, wobei der 
Regler (56) ein zweites Steuersignal an den Strom- 
kreis (46) absetzt, so daB der SchwelBstrom auf ei- 
nen zweiten vorbestlmmten Pegel ansteigt. 

11. SchweiBvorrichtung nach Anspruch 1, wobei das 
Steuersignal bewlrkt, daB der Stromkreis (46) eInen 
Ws-SchweiBstrom mit einem vorbestlmmten Aus- 
gleich bereitsteltt. wobei die Elektrode fur einen lan- 
geren Zeitraum posltiv ist. als die Elektrode negativ 
Ist. 

12. SchweiBvorrichtung nach Anspmch 11, wobei der 
Regler (56) ein zweites Steuersignal an den Strom- 
kreis (46) absetzt, so daB der SchwelBstrom auf ei- 
nen zweiten voibestimmten Ausgleichspegel an- 
steigt 

13. Verfahren zum Auslosen eines SchwelBlichtbogens 
an einer SchwelBstelle mit l-lilfe einer SchweiBvor- 
richtung mit einem Stromkreis (46), um eInen 
SchwelBstrom an einem Stromausgang bereitzu- 
stelien, mit den folgenden Schritten: 



Bereitstellen (102) eines Schutzgasstroms an 
der SchwelBstelle; 

Erzeugen (104) eines Lichtbogenzundsignals 
am Stromausgang der SchweiBvomchtung 
zum lonieren (106) des Schutzgasstroms; 

dadurch gekennzelchnet, daB es weiterhin fol- 
gende Schritte umfaBt: 

Freischalten (108) des Stromkreises zum Be- 
reitstellen eines Ausgangsstroms am Strom- 
ausgang der SchweiBvomchtung nach einem 
vorbestlmmten Zeitraum nach dem Erzeugen 
(104) des Lichtbogenzundsignals, wodurch der 
SchweiBiichtbogen an der SchwelBstelle aus- 
geidst wird. 

14. Verfahren nach Anspruch 13, wobei der Stromkreis 
ein phasengesteuerter Stromkreis ist. 

15. Verfahren nach Anspmch 13, wobei der vorbe- 
stimmte Zeitraum annahemd 1 00 Millisekunden be- 
tragt. 



25 16. Verfahren nach Anspruch 13, wobei der vorbe- 
stimmte Zeitraum zwischen annahemd 1 Millise- 
kunde und 1000 Milllsekunden liegt. 
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17. Verfahren nach Anspruch 13, wobei das Schutzgas 
ein Inertgas ist. 

1 8. Verfahren nach Anspruch 13, wobei der Schutzgas- 
strom eine zweite vorbestlmmten Zelt bevor At>set- 
zen des Lichtbogenzundsignals beseitgestelit wird. 

19. Verfahren nach Anspruch 1 8, wobei der zweite vor- 
bestimmte Zeitraum von einem durch den Nutzer 
bedlenbaren Wahlschalter eingestellt wird. 

20. Verfahren nach Anspruch 13, des weiteren umfas- 
send das Sperren (120) des Lichtbogenzundsi- 
gnals, nachdem der SchweiBiichtbogen ausgeldst 
ist. 



^ 21. SchweiBvorrichtung mit einem Stromausgang zum 
Bereitstellen eines Ausgangsstroms zum Ausfuh- 
ren eines SchweiBvorgangs an einer SchwelBstel- 
le, mit: 



30 



35 



40 



50 



55 



einer Einrichtung zum Bereitstellen eines 
Schutzgasstroms an der SchwelBstelle; 
einer Einrichtung (80) zum Absetzen eines 
LichtbogenzQndslgnals an dem Stromaus- 
gang, wodurch das Schutzgas ionisiert wird; 

dadurch gekennzeichnet, daB sie weiterhin fol- 
gendes umfaBt: 
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eine Einrichtung zum Erzeugen eines Aus- 
gangsstroms an dem Stromausgang nach ei- 
nem vorbestimmten Zeitraum nach dem Abset- 
zen des Lichtbogenzundsignals, wodurch ein 
Lichtbogen an der SchweiBstelle ausgelost 
werden kann. 

22. Schwei^vorrichtung nach Anspruch 21 , wobei das 
Lichtbogenzundsignal ein Signal von hoher Pre- 
quenz 1st. 

23. ScliweiBvorrichtung nach Anspaich 21 , wobei der 
vorbestlmmte Zettraum anndhernd 100 Milltselcun- 
den betragt. 

24. Verfahren nach Anspruch 21, wobei der vorbe- 
stimnrite Zeltraunrt zwischen annahernd 1 l\/liliise- 
kunde und 1000 Mlllisekunden liegt. 



Revendlcaftions 

1 . Dispositif de soudage, comprenant: 

un circuit de puissance (46) qui d6llvre une 
puissance de soudage sur une sortie de sou- 
dage (68) de sorte qu'un arc peut se fonner en- 
tre une electrode (74) et une piece k souder 
(72) d^finissant un site de soudage entre elles, 
le circuit de puissance comportant une entree 
de commando (57); 

une source de gaz protecteur qui envoie un gaz 
protecteur sur le site de soudage; 
un circuit d'amorgage d'arc (80) qui applique un 
signal d'amorgage d'arc k la sortie de soudage 
(68), dans lequel le signal d'amorgage d'arc Io- 
nise I e gaz protecteur; 

caracterise par le fait que 

un organe de commande (56) est connects a 
I'entree de commande (57) pour appliquer un 
signal de commande k I'entree de commande 
afin d'autoriser le circuit de puissance (46) k 66- 
llvrer la puissance de soudage une premiere 
p6riode de temps pr6determinee apres I'appli- 
cation du signal d'amorgage d'arc par le circuit 
d'amorgage d'arc (80), i'arc pouvant ainsi se 
former entre I'diectrode et la plbce k souder. 

2. Dispositif de soudage selon la revendication 1, 
dans lequel le circuit de puissance (46) est un circuit 
de puissance k phase command^e. 

3. Dispositif de soudage selon la revendication 1, 
dans lequel le circuit d'amorgage d'arc (80) compor- 
te une seconde entrde de commande (82), I'appa- 
reil de commande (56) est connects k la seconde 



entr6e de commande (82) et I'apparell de comman- 
de (56) applique un second signal de commande k 
la seconde entr6e de commande (82) pour autoriser 
le circuit d'amorgage d'arc (80) k appliquer le signal 
5 d'amorgage d'arc k la sortie de soudage (68). 

4. Dispositif de soudage seton la revendication 1, 
dans lequel le signal d'amorgage d'arc est un signal 
haute tension et haute frequence. 

10 

5. Dispositif de soudage selon la revendication 1, 
dans lequel la premiere periode de temps pred^ter- 
min6e est d'environ 100 millisecondes. 

15 6. Dispositif de soudage selon la revendication 1, 
dans lequel la premiere periode de temps pr^d6ter- 
minee est comprise environ entre 1 milliseconde et 
1000 millisecondes. 

20 7. Dispositif de soudage selon la revendication 1, 
dans lequel le gaz protecteur est un gaz inerte. 

8. Dispositif de soudage selon la revendication 1, 
dans lequel I'organe de commande (56) desactlve 

25 le circuit d'amorgage d'arc (80) une seconde perio- 
de de temps pr6d§tenT\ln§e apr&s la f omnatlon de 
I'arc. 

9. Dispositif de soudage selon la revendication 1, 
30 dans lequel le signal de commande fait delivrer par 

le circuit de puissance (46) la puissance de souda- 
ge k un niveau minimal pr6d6temri!n6. 

10. Dispositif de soudage selon la revendication 9, 
35 dans lequel I'appareil de commande (56) transmet 

un second signal de commande au circuit de puis- 
sance (46) pour faire augmenter la puissance de 
soudage k un second niveau pr6d6tenTiln6. 

40 11. Dispositif de soudage seton la revendication 1, 
dans lequel le signal de commande fait delivrer par 
le circuit de puissance (46) une puissance de sou- 
dage altematlve ayant un ^quillbre pr6d6tennin6, 
rdlectrode etant positive pendant une plus longue 

45 periode de temps que I'^lectrode n'est negative. 

12. Dispositif de soudage selon la revendication 11, 
dans lequel I'organe de commande (56) transmet 
un second signal de commande au circuit de puis- 

50 sance (46) pour faire grimper la puissance de sou- 
dage jusqu'd un second 6quilibre pr6d6termln6. 

13. Prcc^d6 d'amorgage d'un arc de soudage sur un 
site de soudage k Taide d'un dispositif de soudage 

55 comprenant un circuit de puissance qui delivre une 
puissance de soudage sur une sortie de puissance, 
comprenant les stapes : 
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d'envoyer (1 02) un flux de gaz protecteur sur te 
site de soudage; 

de g^n^rer (104) un signal d'amorgage d'arc k 
la sortie de puissance du disposltif de soudage 
pour ioniser (106) te flux de gaz protecteur; 

caracterise par le fait qu'il comprend en outre les 
stapes : 

d'autoriser (108) le circuit de puissance k d6ll- 
vrer un courant de sortie sur la sortie de puis- 
sance du disposltif de soudage une periode de 
temps pr6d6termin6e apr^s la g6n6ration (1 04) 
du signal d'amorgage d'arc, pour amercer Tare 
de soudage sur le site de soudage. 

14. Precede selon la revendlcation 13, dans tequel le 
circuit de puissance est un circuit de puissance k 
phase commandee. 

15. Proc6d6 selon la revendlcation 13, dans lequel la 
periode de temps pr6detenminee est d'environ 1 00 
millisecondes. 

16. Proced6 selon la revendlcation 13, dans lequel la 
p6rlode de temps pr6d6tennin6e est comprise en- 
viron entre 1 milllseconde et 1000 millisecondes. 

17. Proc6d6 selon la revendlcation 13, dans lequel te 
gaz protecteur est un gaz inerte. 

18. Procdd^ selon la revendlcation 13, dans lequel le 
flux de gaz protecteur est envoye une seconde du- 
r6e pred^temninee avant ('application du signal 
d'amorgage d'arc. 

19. Procdd^ selon la revendlcation 18, dans lequel la 
seconde duree pr6d6termln6e est r6gl6e par un sd- 
lecteur manoeuvrable par i'utilisateur. 

20. Procedd selon la revendlcation 13, comprenant en 
outre une annulatlon (120) du signal d'amorgage 
d'arc aprks I'amorgage de Tare de soudage. 

21. Disposltif de soudage comportant une sortie de 
puissance qui dellvre une puissance de sortie pour 
r§aliser un soudage sur un site de soudage, com- 
prenant: 

des moyens pour envoy er un flux de gaz pro- 
tecteur sur le site de soudage; 
des moyens (80) pour appllquer un signal 
d'amorgage d'arc sur la sortie de puissance, 
pour ioniser le gaz protecteur; 

caracterise par le fait qu'il comprend en outre: 

des moyens pour g6n6rer un courant de sortie 



k la sortie de puissance une periode de temps 
pr6d6temriin6e apr^s I'apptication du signal 
d'amorgage d'arc, pour amercer un arc sur le 
site de soudage. 

5 

22. Disposltif de soudage seton la revendlcation 21 , 
dans lequel le signal d'amorgage d'arc est un signal 
haute frequence. 

10 23. Disposltif de soudage selon la revendlcation 21 , 
dans lequel la periode de temps pr6d6termin6e est 
d'environ 100 millisecondes. 

24. Disposltif de soudage selon la revendication 21 . 
15 dans lequel la periode de temps pr^d^temnin^e est 
comprise environ entre 1 milllseconde et 1000 mil- 
lisecondes. 
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